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• f -; r By ADRIAN I. LEE 
-v •’ 0/ The Bulletin Staff .# 
District Attorney Arlen Spec- 
ter^sterday described m de- 
cripntifir teats which the 

W^rrea" Commission conducted, 
in support of its “single-bullet^ 
theory” 'in the assassination of. 
President Kennedy. ■ • ?} 

The theory— endorsed as “per- 
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Thinks— Page 10. • ; 


suasive” by the commission—; 
supposes that Mr Kennedy arid! 
Texas Governor John B. Con-; 
daily, who was seated directly 
in front of Mr. Kennedy in the 
Presidential limousine, were hit 
by- a single bullet ' 

Specter, who was chief inves-! 
tigator. for the commission, is! 
generally conceded to* be the. 
chief architect of this theory.* \ 
It holds-that one of the three 
shots', fired in the assassination 
ploughed through Mr. Ken- 
nedy's neck, from back to -front,, 
then smashed through.. Connel- 
ly's* chest and right wrist. 

One Bullet Misse d : > 
*Specter’l conviction— and the. 
commission’s— is thatpne of the 
Contirifled on Pdge ?, Col. 1 

three liulfet} missed the limou- 
sine altogether. There is no dis-. 
pute about the third bullet; it 
tore off the] back of Mr. Ken- 
nedy’s headj 

Connally, nimself, insists that, 
he heard thefehot which wound-! 
ed Mr. Kenn&Iy in the neck and 
s dent already was l 
lis throat before ; 


that the Pres 
clutching at 
the next bulle 
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.{fir ^lctiSenlgates certain “er-- 
roneous cone usions,” Specter 
says. 

The Other Th lory 
/ The wildest such conclusion,, 
laid Specter, s that disproof of 
the single-bu et theory auto-; 
Enatically imj lies the existence’ 
f f a second a ssassin. ‘ 

Even if hi: theory fell, said 
Specter— “an< I’m convinced: 

that the evid nee is substantial 
enough to pi went that” — there 

complied wit .'the “quite unlike- 
ly theory” of^j^fc^hots^ 


^itar-t>ne irl Mr. "Kennedy's 
neck, one irl Connally's back, 
the third it) Mr. Kennedy^ 
'rifiad. 

Specter's explanation of the 
tests involves terms^jiuz^ling to 


the layman— “muzzle velocity, 
exit velocity, yawing and tum- 
bling. . . - 1 

And it involves, too, “angle of 
declination,” the slope of the 
highway over which the Presi- 
dential motorcade was travel- 
ing, surveyor’s instruments, 
telescopes and the time it takes 
for different individuals to re- 
act to a bullet. • • U 
Beginning and End 
The tests begajfil'with Oswald's 
rifle and ended, as it has today,.; 
in public <*pnfusi6n; f triggered by j 
Connally's strehuous denial that, 
he and Mr: Kennedy wer^i 
wounded by .fhe ianfe shot. f < 
Sightings through-, -telescopesf 
from the sixth floor ^of the Tex-’ 
as School Boole Depository',; 
whence Mr. Kennedy’s killer- 
fired, convinced Specter and his*, 
investigators that' the killer's*! 
first hit was the /back of Mr. j 
Kennedy’s neck. ? * ' 

The question of what happen- ! 
ed to this bullet after it exited! 
from Mr. Kennedy's throat,! 
nicking the knot of his four-in- 
hand tie, its residual velocity — 
and ^ hence its capability of in- j 
flipting still further damage in ] 
the limousine — preoccupied thej 
commission with weeks of tests, 
involving, among other things: j 
— The resistance of gelatin,! 
goatflesh and horseflesh to gun-' 
fire. :’ ' 

. —Firing bullets from the Car- 
cano Into anesthetized goats. 

—A minute inspection, of the 
limousine. 

—Again firing bullets— this 
time, into cadaver hands in an 
effort to duplicate the smashing! 
of the bones in Connally’s rightj 
wrist* l/fft fru, /fY (JU0&{ { 
>Bullet Velocity 
The first— and easily ascer-l 
tainable— rfact was the velocity 
at which the bullet left the rifle, 
2,160 feet a second. 

The distance over which this 
bullet was fired was computed 
at about 180 feet. 

The bullet entered Mr. Ken- 
nedy's neck at a velocity of 1,904 
feet a second— again easily fix-: 
ed by test firings since there; 
was no intervening substance; 
except air to slow it. 

No Bone in Way 
To compute the velocity lost 
in Mr. Kennedy’s neck, Edge- 
wood scientists', constructed 
two blocks of animal tissue—' 
one of horseflesh* one of goati 
flesh— and a third" of. gelatin tc 
simulate Mr. Kennedy's neci 
tissue and its resistance to ar 
bullet. 

There was no inclusion ol 
bone in these blocks since Nav> 
Commander James J. Humes, 
the pathologist who directed the 
autopsy on Mr. Kennedy, had 


told the commission: 

“This missile, to th,e_ best of 

r ir tn a ^ pr lo,i!l 

no bone protuberances, no bony 
prominences, no bones, as it tra- 
versed the President's body. 

• t 

Test bullets were fired Into 
these three blocks at a distance 
of 180 feet. 

A Bullet Loose 

• The exit velocities ranged 
from 1,772 feet a second to 1,798 
feet a second. . I 


; “In other words, f said Spec- 
; * er > “we had a bulleirfoose in the 
tear whioh was still traveling at,. 
i a velocity capable^of^doing great| 

damage — even after ripping 
| through the President’s neck.” 
i The question, of course, was. 
I; “Where did the bullet go?” Did 
!!; it hit somebody else in the lim-r 
t-iousine, the upholstery, the lim- 
(I ousine itself?” asked Specter. ' 
The ^assassin's, slanted angle 
it Of fire precluded,^ thnncht 
a- the bullst snun nnt of fha limnn. 


I 
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| Remember,” said Specter.- 

■“There was no intervening bone- 
to divert it or send it shooting 
off in another direction — out of; 
the limousine. It had to be lodg-; 
ed in something or somebody,” j? 
Not Committed \ 


! At this juncture, said Specter, 1 
i neither he nor any of his inves-.- 
tigators were committed to the- 
: “theory the bullet hit Connally” i 
or any other theory. “It was just 
a missing bullet,” he said, 
j The commission and its FBI 
investigators dealt first with the; 
question whether the bullet had 1 
lodged in the limousine itself. J 
The car was subjected t o ex-J 
I^lii^ia^jmd^xaminations?.! 


to 


The findings: cJft g IT? 

—A dent in the interior side* 
of the metal coaming around;’ 
the windshield. .-3 

—A faint cracking in the in4 
terior side of the glass which j- 
bulged the 'glass outward with a - 
spraying of tiny; lines, indicat-; 
ing the missile or fragment of j! 
missile which hit the windshield/ 
, was traveling at a velocity con^i 
siderably less than the 1,779-feet-!: 
a-second exit from Mr. Ken- 
nedy's neck. | 

FBI Explains I 


As for the dent, its origin has 
never been explained. 

But Special FBI Agent Robert 
A. Frazier, testifying on both* 
dent and crack, said: 

“Neither of these points of: 
damage to the car could have’, 
been caused by the bullet which- 
exited from the President's neck • 
at a velocity of 1,772 to 1,779 feet 
a second. ... 

“If the trajectory had permit- 
ted the bullet to strike the wind- 
shield, the bullet would have 
penetrated it and traveled a sub- 
stantial distance down the road 
unless it struck some other ob- 
ject en route. ... 

“Had the bullet struck- the 
metal framing, which was dent- 
ed, it would have tom a hole in 
the chrome and penetrated the 
framing, both inside and outside 


the car. Ac mac exu velocity,. ! 
the bullet would have .penetrat- I 
ed any other metal or upholstery | 
surface in the interior of the 
automobile.” 

Turn to Governor ' ! 

Althor Y Connally, sitting di- 
rectly ,i front of the President, 
presented a quite obvious sec- 
ondary target for this bullet, it 
wasn’t until all other alterna- 
tives had been exhausted that 
Specter and the commission in- 
vestigators turned to the gov- 
ernor. 

While no bone • in the Presi- 
dent’s neck had intervened to 
disturb the trajectory of the bul- 
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i third of gefatin;:had^o®ihced 
! investigators that the buKgt was 
' j “yawing”— wobbling— as^t ex- 
ited. -V ■» -4^? , 

j The Pristine Bullet 
•*. "And the entrance wound in 
•‘'.Connally’s back, said Specter, 
i drawing on the testimony of the 
1 surgeons who treated Connally 
J of Parkland Memorial Hospital, 
Vwas “of a size indicative of a 
yawing bullet.” V 
j It was at this juncture in the 
-•sequence of Specter's explana- 
'i tion that the bullet; which rolled 
j from a stretcher at’Parkland Me- 
! morial, was examined and 
I t;f;pw ag _thA filter. whdch^ene- 
iLJns right 


f&teft i loom »tjh 
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The finding of the bullet pre- 
sented another problem. 

Before it could be introduced 
as the “single bullet,’’ with 
whatever Rearing, its condition 
might have oh the investigation, 
it had to be proven- to the com* 
mission’s satisfaction it was in- 
deed THE BULLET. 


Rib Is Grazed 

The bullet was slightly flat- 
tened, the metal jacked squeez- 
ed at the nose, with an accom- 
panying extrusion of the lead 
. core from the . hind end of the 
jacket'. 

The commission had one oth- 
er fact in hand to suggest the 
next series of tests. The bullet 
j which entered Connally’s back, 

I had grazed a rib. / . 

v Edgewood Arsenal ballistics 
1 and wound experts anesthetized 
■ 11 goats and fired test shots— 
again from the Carcano — at an 
angle similar to .the one from 
which the slug? plunged into 
Connally’s bapk ahd from the 


same distance.- . 

It was a difficult feat' to bring 
off* but the commission's marks- 
men succeeded oh at least one 
goat. • 

And the nose of this test bul- 
let was squeezed with the ac- 
companying extrusion, just as 
the bullet found on the stretcher 
had been. 

Another Explanation 
But it had been squeezed 
tighter/ said Specter, which was 
easily explained by the fact that 
the test, bullet was a “pristine 
bullet with none of the inter- 
vening tissue in Mr. Kennedy's 
neck to slow . its velocity 
“The extra flattening didn t 


bother us,” said Specter. “It 
rather tended to support the 
j ’single-bullet theory.’ 

I “In other words, if Mr. Ken- 
nedy's neck hadn’t intervened 
between the assassin and Con- 
nally’s rib, the extra flattening 
would have been apparent in the 
bullet found on the stretcher.” 
'Goat Too Thin 

1 The tests with the goats also 
igave investigators some rough 
! idea of the loss of velocity in 
the passage of the bullet through 
Connally’s body. < . 

1 Allowing for the fact that the 
goat was a thinner target than 
Connally, said Specter, “we add- 
ed some girth to* the goat, and 
the loss finally figured at around 
400 feet a second.” 

Mathematically, this would 
have reduced overall velocity 
from 2,160 at the muzzle to 1,- 
379 as the bullet left Connally’s 
chest. 

The bullet now, its velocity re- 
duced, its trajectory disturbed, 
was beginning to “tumble,” per- 
' haps end over end, leaving a 
“large wound” as it exited from' 
Connally’s chest, “a wound em 
tirely consistent with tumbling,” 


said Specter. 

The- bullet was to find two 
more targets, Connaily’s hand 
just above the wrist and his left 
thigh. 

Again the Carcano was 
brought into play, this time 
against cadaver hands obtained 
from the Baltimore Morgue. 
Higher Damage Level 

Taking the damage to Con- 
nally's hand as an index, “pris- 
tine” firings into the cadaver 
hands produced a higher ‘‘level 
of damage.” * 

This, he said, suggested that | 
.the intervention of other targets, 

| first tfoe President’s neck, then 
Connally’s chest, would reduce 
the damage inflicted by the “sin- 
gle bullet. t The angle of fire 
from the sixth floor of the De- 
pository to Connally’s thigh 
was checked and rechecked— 
and corrected,.; as it had been 
before, for the. 3.9 degree slope 
of the highway which the Pres- 
idential motorcade was travel- 
ing towards an underpass. 

The Second Bullet 

Specter also commented on 
Connally’s insistence that he 
was: Wounded by another bul- 
let. 

—And that Abraham Zaprud- 
er’s movie film doesn't show 
any reaction on Connally's part 
until he was hit seconds after 
the first shot hit the President. 

Said Specter: “We don’t know 
very much about reaction time. 
Human experience shows that 
different men react very differ- 
ently to bullet wounds. In Some 
instances, considerable time 
elapses before a man knows he 
has been shot in an important 
area of the body. 

“Battlefield experience shows 
that men who have been shot go 
on a considerable time. It is 


very easy in these circum- 
stances to allow for a few sec- 
onds reaction time by either 
President Kennedy or Governor 
Connally.” 

Connally Didn’t Know 

I In effect, Specter said, Con- 

when the bullet, traversing 
Mr. Kennedy’s neck, plunged 
Jnto his back. 

One of the prime arguments 
cited by critics of the Commis- 
sion findings is that after Mr. 
Kennedy was hit in the neck, 
'and had both hands clutching 
at his throat, the Zapruder film j 
shows Connally: 

—Apparently gazing ahead 
ifhconcerned, ignforant of the 
tragedy in the making behind 
him. 

— And, more importantly, 
holding his hat in his right hand 
—the hand fractured by the bul- 
let — to the right of his body, 
and well out. of the line of fire 
between the exit wound in his 
chest and the wound in his left 
thigh. 

Hand Clenched Like Claw 

The presumption is that Con- 
nally never could have moved 
his hand into the line of fire in 
time to receive a wound in his 
wrist from this first bullet, 
which, as indicated by Mr. Ken - 1 
nedy’s already well-developed 
reaction, already had sped else- 
where. 

The corollary here, of course, 
is that he did move it back in 
time to receive a wound from 
the second bullet which missed 
the President and hit him in the 
back. 

Actually, Specter said, Con- 
nally's hand is clenched on the 
hat in almost “clawlike fashion,” 
indicating that Connally’s hand 
had been in the line of fire, then 


abrutly “withdrawn from his 
lap” and “instinctively switched 
to the right” in recoiling from 
the wound in the hand.' 

Illusion of More Time 

Again, Specter said Conally al- 
ready had been hit, and despite 
his upright posture, simply had 
not begun to show discernible 
reaction. 

Again drawing on testimony 
given the commission by surge- 
ons who attended Connally, 
Specter said, the governor didn’t 
realize that his hand had been 
“almost shot to . pieces” even 
after he. got to Parkland Me- 
morial, 

One of the difficulties in view- 
ing the Zapruder film frame-by- 
frame, Specter said, is that it 
gives viewers the illusion of 
“more time is elapsing than was 
actually the case.” 

“We’re dealing with split sec- 
onds,” said Specter. “Nobody— 
but nobody — can conceptualize 
an interval of * l * * * /g of a second (the 
frame-by-frame speed of Zapru- 
der’s film). You can’t even enun- 
ciate a svllable in y 8 of a sec- 
•ond.” 

Can’t Judge by Fragments 

“The commission and its staff, 
in consulting with wrmruj jand 
TaiJteH^ expert 5 , considered ev- 
ery concdlVUlVle test which 
would shed light on what hap- 
pened. 

“All this was done to find out 
all possible about the complex 
interactions and multiple varia- 
tions which were possible. 

“So it’s hardly adequate for 
some people — even the govern- 
or — to take fragmented-piec es 
ofgvidence wimoutconsidering 
tne laborious tests and analyses 
which were brought to bear on 
known raw facts.” * 



